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(57) Abstract: 



PURPOSE: The method for 
manufacturing the liquid crystal 
display is provided to increase 
the production yield of products 
and reduce the defective rate by 
reducing the number of mask. 

CONSTITUTION: The method for 
manufacturing the liquid crystal 
display provides a substrateO ). 
The first metal layer is formed 
on the substrate and is then 
patterned as the first mask, thus 
forms a gate wired 00). A gate 
insulating film(1 50), a pure 
semiconductor layer(152), an 
impurity semiconductor layer 
(154) and the second metal 
layer(156) are sequentially 
formed on the entire surface. 
The second metal layer is 
patterned as the second mask 
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to form a gate wire protection element(106), a data wire elementO 12) and a 
semiconductor channel. A protection film(1 58) is formed on the entire surface of the 
second metal layer. The channel element is covered using the protection film as the 
third mask and is them patterned on the data wire element as the shape of the gate 
wired 00) and source and drain electrodes. At the same time, portions except for the 
portion at the protection film pattered as the shape of the gate wire and source and 
drain electrode, thus forming a data wired 12) and source and drain electrodes. A 
transparent conductive electrode is deposited on the entire surface of the substrate 
including the data wire and the source and drain electrodes. The transparent 
conductive electrode is formed to overlap with a portion of the gate wire to thus form 
a storage capacitor(S), and is then patterned as the fourth mask so that it can 
contact the drain electrode, thus forming a pixel electroded 16). 
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S tSS £AI 3X121 SlOiAi, 01^32) 4=S #01 Ail§2J 45^ 4=§21 glfg# 
A|5| = 20IQ. 

3EII2, i?ls' ±X|-£j EaiSJ 3^31 tFi3^3121 S7|5Joj ga| cg|0| g=oj 2 ^ 0 | qhj 
§3S^£S i£SlSAN, JH^s^J tf^g 331^^ SQ. 



E IS g^sjej SAI3XISJ & tl±¥0il tBSS^ 301 EAIfcH 30E. 
£ 2= g&sjoi ojjg 5AISxl°l *j- SH^OII EAI*]- §3E. 

E 3a LHXI E 3e^ E 22| §Bd A-A S! B-fiM t^2J g§M UERH= S§E. 
E 4^ gehaje! a|S SAI5M2J S§1 UEHJIfe £AjE . 

E 5a LHXI E 5d= £ 1T32| AH 1 4' AIM Oil CL>E 2|g £AIS*I°I *]■ 3^ (HI *BS€f= S3E2I All 
nSol EAI^t 5§E. 

E 6a LHXI E 6d£ E 5d2j §32 YI-VIl [Q-s 302] S§§ UEKH= SSE. 
E 7= £ 5d2J §3-2 VII- Vllg [0-s. g-^l EA|^ 3SE. 
E 8§ E 5d2| D "M2j LIB OHM EAI^ SJCHE. 

Efeg i*32J Ail 2 41 A| Oil IHI °-!j§ IAIS-XI5J *]■ Skfc^Ofl SH&Sfe S3E. 
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B »£• SAISflM 3l£3, MgHXI^EI (Thin Film Transistor : 

TFTm^l^r^giAIS^I (Liquid Crystal Display : LCD)2j 31 3 SSOfl nje aj 

SiQ. 

E IS tterajg! sqs myej EAI^E^EOIO. 

t&\ a^a^ (14)01 ass tr4^(P)EKn tta. 

p & E 1M s EAI|j^ 7IS<2)21 S3£l§ UEUHfe E 2011 Al 715(2)21 s>sa ^Sl #J«*| 

§rV ?I5(2)MS a^a^(14)0l SSEID) 2iH- i r ±a^(14)2J SJ HHg gJt?(HI CQ-EF 
QI0IE1 Ma (24) a 7101 M HH2 (22)01 tfgEIOI SICK 

3EIH, °-Hg IAIS«2| SK±a = (l4)2J *m ^£0)1 = #71 S^S = (14)Qil 3°1 °] 

97\ 01 01 El UH a (24)011 S1EICH HQ. 



iWS 4A>2] M?i!AI^E1(S 

), ±± a Eaiej a^(28. 30)£ 

2 = (26) ^MOI #71 £^ 2 = (28)S 

E*h #71 QlOia UH^C24) 3 J|0|E ma (22)21 BBEHHIS IHIOIEI IHE(23) 9! TilOl 



'ZVp\ S«a01 ( #71 ^ M!HA|^a(S) SI Ste2S?(14)# ^ ^?gSr^ ^SaS(D|EAI)2|- 
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□EI2. 271 EM 2! 2^(30)g 271 Sf±2^(14)21 EM 2! 5 e -i)#(30')e MoH 27|£)°£ S^EICH 
SiQh. 

E£L 27I 71I0IM HH2(22)S| 1I^MCHI = ^SEIAI ?HIMA|E1(C;, )7r *J2E|01 271 fr±2^(14)2HHM 

2-at!- sgtsi °-!j§ £ais-xi°i m^m dm 21 ao. 

£$|g EaH^|^EUS)2J ?)|0|E 3 = (26)(HI SgfOI 2J7I-EI3, 01 01 El i!S7f th&2^( 14)23 2' 
7hEIJ2. 7110IM 2^(26)M 2271 2I71EIXI Sfe 3^tHI = 5142^(14)011 22101 2!7|-E|7;i 3feO. 

°-S)§ SAI&XIM ^25r= H|2§gs DH° ^Sti" 0)Ei g-34121 §§01 ^3:23 01=01 

7a S!ck E^i, ^m- egHxi^E^spi- ««Ei s h « oi^ sgs 

si s hissj oi a «sth flii^gcHi 2j*s ssei^cl 71=3012! ssoi iiBn^m mmo\ IT 
™%> nmo\ mo\mn sa. ^, si*? 712-011= o -s)§ saisxisi sss a^s r = ^att-iAisoi soi 
«2eih3, ms. smm e=asraot t!o. 

o'bh5jo S 6 >« ^ijjo, sfl^sgg or= 2| iAKW 01S lit A1g8r=7|- a?s o)S 

sf^oi g?«Sr=7icHi t&Eh asa= s^7f so. 

HIM SOI, 21-71 i« a) S £AISX|°| 3^= 15 SHI Al El XI SSWISJ-, 122! XI 01 2^1 CHS 5? 5!{g 
SAI2XI2J 3<?CHI = 711013 HH2CHI A1©E| = HII!5| J3° 73 StOI 3H!2| ^4=2 M §§o1= ifi^ 
fii71 SQ. Ut-ErAI, 013321 «!)§ JEAI±X|-21 §i?01l = g^DIS E= S^Ofe tJ-SIlr ITS XitWI 
ys A1g81= 301 bl-^sO. 

OISI-, §2H21 sill 9!{g £A|&X|21 HI2£Sm E 3a LHXI E 3eM i|-5§101 SSSJ-Q. E 3a LHAI 
E 3e= gg°l SOU ?|SH E 22J m&Q A-A 2J B-BSJ 9=E0IO. 

°d u J5123 9!j§ IAISXI01I A|-gE| = HJ-S]- EaHX|^E12J °< iEH71E( Inverted Staggered)*! qi 

£7h SS-OI Arg&EI. 01=- ^271 ^SSrEAlE 2sOI ?4=o r 7l IU50ID. 

E£h 271 ^ 4EH71ES ^ eshxi^eI^ iHy gfBM [&Ef ^ xHa 01lxia(back channel 

etch : EB)2|- CHI XI ^EHHS(etch stopper : ES)2S U¥|D1, =?2.7t m\ ffly CH|X|« ^571- sj 

§EI^ °J)§ 5A|iA|- ^ISSSOU 5.WI ^S*JCr. 

373- ?I5(1)CHI OIMSOIU S^IS iii fll^oHL S*T1 71I0IM SE|7|&2| a 

^S(adhesion)M ^711 8K7I ?|5|01 AIISm ^AltJ- ^IHEIll (sputtering)OII 2IS10I Sfg #*r 

E 3a^ 4^l S^Sf s*f « 1 Or^HS IHEiySI-OI 7110IM 2^(26)2F ^SEIAI HI 1 2^(22)M 
S^oh^ &51I0ID-. 5§ *S1 9H§ SAISXI2J =3KH| SQt> 311 01 M S^(26) MUS RC 
gaiO|(delav)M 2*711 S r 7| 9|SK)1 73*^01 SfS sj^DI&OI 01^2 ^4= if^DlHS tl- 

LHil^OI efslil, us. sgtHiAl HSKhillock) SigCHI ^i!" HHi! OPIShH 

S, ir?OI h HH£!2| ^=°J *|EH£ iiOITIU sj*qJi7|- S}gEI7IE HE|H ^71 71101 M 

2^(26)21- 6J9I i£E|A| HI 1 2^(22)^ SS! IHS0IJ1, 71I0IM HH2CHI *H&Sr= H ?|^& 

711 01 M 2^(26)2h ^SEIAI SI 1 2^(22)°S 

P-g^S, E 3bM S^SIOI ^3*1-3, nom 2^(26) g ^EEIAI HI I 2 = (22) SSf, □ & 
gEill e^2J HISS ^EIE(a-Si:H : 52)11- MSsOl bl|§l ^E| = (n a-Si :H : 54)S 

291 S.rES|| giJ S=r*(Hl HI 2 D^3£ IHEiyslOI 9!)EIM#(55)]11 271 °-!)EIM#21 g^SEH^J ^E 
ill 01^?HE(B3)e *j2*HlK 

271 M^MOI HIS1 £E| = (54)^ *w ^521' 27| °»EIM#(55)2P| S^T^^M M 

0171 ?lt!" ^^OICI-. 

01^, E 3cCHI EAIS b»S>1 &0I, S*r»rH HI 3 OI^BS I||Eiy§h01 ii 2^(28) 5! EM 

°! 2^(30)8 S2t!-D. 271 ±± a Eai2! 2^(28, 30)2h SAICHI 271 ±^ 2^(20)11- £?3S Q| 
01 El HH2(24)m SSeJ-Q. 

E*h 271 >i£E|7;i HI 1 2^(22) 2¥ 271 13^(50) 2CHI 271 i£E|A| HI 1 2^(22)2] g«2h 
2X1711 iSEIAI HI 2 2^(58)# SS^CK HI 3 O r ±3 SgOflAJ Q10IE1 HH2(24), 
2^(28), E2H2J 2^(30), ^MEIXI HI 2 2^(58)01 S2EI71I 3D. 

HEIJ2, 2-71 5! EMS! 2^(28, 30)1 0r±3S S101 271 2^(28^ 2"7| EM°! 

2^(30) AhOICHI SHISr= S^i 2^## M7\tlO. ^f. 271 2^(28)21 271 EE1I2J 2^(30) 
A10ICHI SXHSr= §5) HI71S1AI S£3 ^ eaj AliEl (S)2J 27|S) agCHI gfll71 

5 aSDI, 2 feOII At E 3 ^Hi h ajZIQ. 

271 §ej S*g£| HI 71011= 2§*!- ^°17h 4'HI S§gS| ^2|AI01I- D. Sr^CHI S2 

Sj 9HEIMS2I- 2^ 2&)tll7|- 2i£HS ^ElMss °f 50 ~ 100 nm SE 212^1 A|7|=ai, ^ 3^ 
E(etching uniformity)= ej-SI M?H AI^EI (S)S) mgO\\ ^13^2! St, F M OlSlEK 

01*, E 3dCHI EAIS! ti[9.[ &0|, I3?ti S*f§Hl HI 4 OI^BS UEiaSKJ) 9*1EI«S(55)e 

71 ^ISB MS5{-(56)1 *!S*J-D. 271 MSSf(56)S 9!jE|M#(55)21 m2imtl (HI U XI 2EH 5! 2^A| I> h 

45S1S SSslCHI 21t« ^ eshx|±E1 §2CHI Ll-S? S* p e BIS ^ 2i°H5 ^7I§21 ^EI5 
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la-SKSiM) LHXIS MBE tf&S|(SiQ,)0IU ^7I!'2| BCB(Benzocyclobutene) §2S SStJ-CK 

#71 fi2^(56)S £S ifea^ah LH£ 5! LH^20| S!= #I|2| fi^*CK 

#71 fiS5|(56) IHEiyAI «Sol-= 5§0| ^7IEI^D)I, DO 01 El IBE 5a* §-(23)21- EEUS! S 

E -*l^(30 - ) 5! £££1X1 =B}^(58')1 ZfZJ- 

#71 DII0IE1 ME. 5q#(23)S **ggO)IA) £531! #71 DO 01 El HH^d (42)2h2J gam £| 

tKJin, #71 E&)|°J 5 E -*J§(30-) S! #71 ^SEIXI 5Bj^(58')S 11-42 ^2r2| ?lt^0IQ. 

E 3eO0 EA|=! S§S egy £21! (Transparent Conducting Oxide : TCO)S §=ftm HI 5 01-43 
S HEiySKB Sh£3^(14)e t!SSr= SS0ID-. #71 ^Stl E2M1= = IT0( Indium Tin 0xide)7|- ? 
S #-71 f|42^(14)S 4£E|A"| HI 2 2^(58)21- S^EIffl, Eth #71 £2)12! 2^(30)21- # 

71 EE||°J =ajg(30'm §oH 2713 °£ gsjSKO 2iQ. 

#s£i- SSOil 2JS1AI £A|#x|2) ^ MSHX|4Ei 7I5£ SfSEIfll SP-. 

E 4^ #71 E 3a LHAI E 3e2| Hl*f UEHH = *1E 0|Q. 

ST200£ 7151 Stim= B?IIS £EI7I5(1)1 Arg^O-. E*i-, £EI7I5(1)§ H|§(Cleaning)Sr= S 
§1 itlti-CK HISS £71 §§ §011 7I50IU SI" £92) 2g, §£M(Part icle)s AI-2011 HITIsl-OI 
M1TOI ^MSIAI S£i ?|s 01210)1, S^D efSJ2) S*rq 2>-l)2l M?HXI4E12| iS 
**## *!■□. 

ST2ios =^°im smy= bas., m^-um lhxi^ meisqi §i *<s*hq. 3EI3. EI43 

2HEI 7|#M OISSHJI, S^s|0| EJIOIIH l!#S §>E^ ?)|0|M 2^ a 4ME|A| HI I 2^S 
EJ-71IO|Ch. 

ST220S 19^ HIS! 1 £EI5, M£sOI tJ-SS HIS! £E|=S S*fSr= 57IIS, igej-g 3000A 
SE2J ^]])|3 £E| = Slr^t ES- MBS 25^1 m*t$iQ. 4 h 7| IS^gsj" *(HI 2^25 U|§! 
4'EI55f2|- ^£sOI tfSS UlgH £EI5°H 9^50 A) gSftO. 

ST230g 3gOIU 3St,^2r IfS S^M S=mm HEiysm, iib 2 = , EE0°! S^g ^S^fe E^ 
711 01 Q. 

ST240S ST2300JAI SSI! i>= S! EEII2! S=S 01-^33 u|-0» M£g HhEill&l 3511 iHy# ^ 

ST250S iAhMM eH5h?l $m MSeti SSSfe BfllDICh. 4^1 Si^ ^^IU 21^2) ft ^0)1 S- 
fc* s!0| AfgSQ. 4-7I SSOHAI 2|Zt2J iA|-2h 3§E|^ OHJHillSA*) =^§01 S^SCK 

ST260S ^StJ- E?3S^(TC0)os IT0# S*mi-3 H||Eiy§fO| f^^^S §SS|-^ 3711 Ola. 4 V 7| S 
gOIIAI ^2| EHE2=0| fjgsa. 



SB** si til 2!!§ SAISxIBI JUS. SiS AFSEIS 5 0|^3 &SOICK 3E1LI- H|-S|- 

£S!A|iE1M 2|-g(HIAI 7)I0IM i?DlH°£ Al-g^ 3^0)1^ ^DIh 59011 ^ 

^SfSJ SHIM «B1SPI mil 5}0)E 27H2J 0^3^F □ gflsm. [Q-EI-A1, ^ MSjXI^EI 715 
# ^SSPI ^0)E 5 LHAI 6321 01-^3 S§0| ^Ssl-Q. 

2}g IAIS-XI01I A|-gE|= MijXI^EI 7151 3C1l5Sr=ai SICHAI ArgEI^ 01-^3 g§0)|^ A1|§, 
§=T, WlOm, i|2r § 01 EH 1§§ 4=9.^1-3 ^CF. Ill-El- A) , 0^3 SSI t^B B^flE, 350 2 Al^ 

= 4^g-si soi moimn, n <stm ®& ^miy, ms. £oi ^sooai seishii-. 

EO-BhAi , £ STS^. «H§aAI SXIM SI^Sr^Dfl 2iO)A|, AFSE|= 01-^3 S§ 4= Us B^Sfe Ifgi HI 
Hl=2| ^^^m t^feDII 3 ^01 3D. 



4^|2|- ^5!1 ITS sPI SH*B S ^SOflAI^ 7I5M ^UlSfe HI 1 37H2 r ; 4 h 7l 715 4MHI HI 1 
si^Si S=mffi HI 1 Dr^3S I|EiyS|-0| 70OIM SSufe HI 2 571I2I-; #71 7II0IM HHdOl 

7IS-2J 230)1 1*1 70OIM igef, ^4= &EJ-IIS, MSI &EHIS, HI 2 S^SS ^AHCHS 
SSfffe HI 3 571l2r; #71 HI 2 HI 2 OI^3£ SHEiySrO) 7)|0|M dH£! Ss¥ SI QIOIE1 HH 

2¥2|- hi-ESII tmW SSSfe HI 4 37H2I-J 4^71 HI 2 Dh^SS SflEiy^! HI 2 S^S #2) 2S01I 1 
Til SSStl g*TSr= HI 5 57II2I-; #71 SSefs HI 3 DfiHS #71 XHS^M S3, #71 DH0IE1 HH 
d¥ #0|] DII0IE1 HH<52|- a EE)|°! 2=2) §§2£ HB Ely SHI, MAI 0)1 #71 7)|0|M UHi!2f ^ 
S Efliei 2^21 SS2S IHEiyS esSi- HI 21^ ^'^ t[0\ DIIOIEI MH^Ir, 5! 

EM 2! SSorS HI 6 9-71121; 4"-7l CO 01 El mem ±± 31 EE)I°! 5tm^ 7IS" 290)1 

sS) E22=m B*t*fe HI 7 9?ll2r; #71 ErS E22^# 4 h 7| TilOlM bH22| g^2h 3XIE 
m ^SEIAI ?H MAIEHM S28I3, EaiSJ 2^21 S^SrE^ HI 4 Dfi3S n«Eiy§)01 Shi 

2^M ^SSI-^ HI 8 9-70M IAISXI Hl^^gs HIStlD. 

Et>- #71 5AISxl Hl^g-BOII 2|^y HI2S! SAIg-^M HIAItJCK 
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E£h #71 HI 1 ^IS ^□ls(Al)7)l 31 ig°g*D. 

Eth #71 £33^ °ig-g3-aAhO|E(IZ0)°! °-!jg 5A|£W| 35^1 sgog ^q. 

HEIH. #71 ^SEIXI ?HII)A|E1^ 71I0IM HH21 S S^S 30, #71 7fl0|M UH<92h 3*13 

#71 bjesi xny2i a 2 3^*21 nay sou less m^m »ejoss hi 

E*h #71 9 2 Dh^aOil 2JoH EHEiyg HI 2 aiOIEI UHiSOl t^H ^«2l #71 BhE 

a iHyM JfflSltf #71 711 01 M HH2 #¥(HI ttSEIfe 3B is°s §j-q. 

a^. #71 XI 2 Dte3W 2|SH !Eiy=! HI 2 i^fg 0I0IE1 UH£!¥2I^ #71 SHE JO xltag HI 



SEth #71 HI 2 O^afHI HltH SBEiy^ HI 2 i^ig #71 ShSESO iH^s HI2|*J- 7I5#2| 2! 
93011 = 21 iS£5 StD. 

a*]-, #71 « 6 371121 QflOlE) HHfiliil- ±± 3! EE02J 2^2| SSAI IHEiyE! SS2ff 33J£fS> 

ath #7i Eaei a^a* #71 tkta^oi aws? #71 hi 6 ewomaj #71 as^a =a 
g g a o ^2i_g=§ a b*£si*b saws Eaei =«i^# sas^ 9711 s a* ssi*f= 2# 

ggs ( LHt ^ |ija- g ^^^s^2i Ea°j 3^21 a 01 s #71 hi 2 s^sj Ea°! a=sj uoi 



Oloh S¥S ES# SJ-iSI-CH £ BfS2| HUPI** ^AlOIIMs #A1ltl flStJQ. 



HI 1 gAIN 

E 5a LHXI £ 5d^ £ a , ^AlOflOfl □}£ 9|S SAI3X|2| 30 =T EAI«? B3E0ID. 

373, E 5a^ HI 1 S^tm HI I D|^3| AfgSKH 71101 M HH£!(100)s *JSSfe tKfllM EAI 

SU2 2D. 



E 5aCHI EA|£! ES0||A1 = 7||0|E HHtf(100)2J S'^DII 71I0IM 2^(102)01 S2JS SEHS ^SEIU, 01 
(HI *fS*OT 2*3 #71 71101 e UH^ (100)011 A1 ^EH2| 71I0IM 3=1 ^S^ h 4=E SD. 




E 5b^ &?\ HI 1 D^HS IHEiya HI I ^^(100, 102) &^ S! kga SSCHI 333 TflOlM m 
B^mOl ^Exlle°S D-AI g&U 4= S!Cf. 

^, &7\ E 5bCHI EAia E3§ 01E1 ?RI 5§0I ^ajog OI^OIAI^LII, HI 2 S^S S*,^H1, HI 

2 Di^3i MEiyshoi ami ei hh^^(104)£|- 7iioim HHd! as^(i06)s asti-a. 

01 OB. #31 OIOIE1 HHi!^( 104)011^ ±± 3^(110)01 SSEIH, 4^1 7H0IM UHi! a2^(106)CHfe E 
BO ffl 3^(108)01 SSEID1, #71 3^(1 10)21- #71 EBS! a ^(108) Amimi^ xHy (Channel )0I 

Q W1ISI HI 2 Oh^aCHI 2|jH IBEiya aiOIEH bH^!^(104) SJ 711 01 M HH2 fi2^(106)M 

D^HS 5h01 #71 &EX1IS2J n^oi g-lO| «°ei ghEJII*! Hl?l*>0. 

E 5b2J ^g(A)S =4= 57EX1ISE]- SXBSI^ S^OI SID. HEIU. #71 HI 2 0^3 3711 

13-5 



o 



10-2001-0026625 



asm, 471 hi 2 E^m hi 2 o^hs niiEiy si= g^gg s S go| M , &jai (mohair e 5bai- ^ 

01 QIOI El HH2^(104) S 7)1 01 M HH<y S2^(106)S ShSSLK 2 a HI 3 fe'AIWIOIIAI HI 2 Oh>i3S 
flHEiy Sfe Lf€ ogs MMttzm SBJD. 

E 5cO0 EAI£! 53§ B «-so||A| 714 SStt ^MOIEI If 4= SJ= IS! EAItJ- E30IP-. 

4-71 E 5b2J HI 2 Of£3 3§0)|A) CJOIE) HH^^(104> a 7)I0|M HH2 ^2^(106)21- 

£4 gJ-Eifl* 4^ S3 Oil gx) istSIJi HI 3 D^3£ IDEiySIOI *.'I!*!3 C1I0IE1 

HH2(112)# SStlQ. 01 HI), HHEiyg esej-OI £HISI^ E 5c0il EAIS BS^OI SQ. 3EI 

n, 471 IHEiyg! M2°f? iHS^(lOI) 4¥M 3=0-. 

e*j, 4-7 1 in Eiy °oii lE-iys 2:seuB)§ Hiaitt ^4& hi 2 a n si-^oii 

3EII2, E3I3 2^(108)4"^ 4g2| 91X1011 E3I3 55£|S(114)g ig^Q. 471 ESI3 
^^§•(114)^ 471 IBEiyg! StSf(B) 4^011 Al 7)101 S ggej- fe^jfXI 2§ El 711 *J4£!D. 471 E 
a|o| sEjjg( 114)21 720)1 *mM£ E 7011 A| 4A||S| ggt!-Q. 

01 M. 4^ El^ ^ 7H2J 2°!££ 4= £!Q. ^, SSej, £4 27EHIS, 7)I0IM 

01 i|2| E|£ S^CA'jaF HSi, HI 2 S^, &ESIS0I E|^ S°?(C)££ 4= 21:201, 4 

HI*]- gg£ E 6a LHXI E 6d2J 33E0II [QE 3SE01IA1 4HISI gSSIE^ 

E 5d^ E2=m S^fSKQ HI 4 0^35 IHEiySKfl t)-±2^(116)M S4S1S E?"71im EAItf E 
SOICI. 01 UH, 471 Eai°J 2^(108)21 471 £|-±2^(1 16)2|-2J S&s Ea |oj ^EHg: (11 4)g a 
5H =3S^(side contact )S17)| EI^OL E 70U1 4HISI ^, H i. h S2) H>S*lfcJ 4'A|01IO||A) 

= EEII3 2^(108)21 t)±2^ (116)21 S^s =32=012, II 7fe£J- Ofl£ E 8011 A1 4HISI 
D. 

4-71 2Lfc2^(116)S TflOlM HD2(100)2|- 2bH=d E|70 S4EISOI. 01= ^MEIXI 

?HIHA|EH(118)M ^SSPI 91^01 D. ^, 4^1 Til 01 M HH£!(100)21 &?\ 3-^3^(116)01 3X1^ ^gOII 
Al ^SEIXI 3HIHAIE1 (118)71 El= SOIQK 

HEII2, 4 h 7l tl^2! = (116)£| ^SA| STSSI 7II0IM HH£! ¥^(120)S 471 TflOlM HH3(100)2J 

HI S-^DISfll AI-gS13 4 Si^HS, HUf^lSI-TII^ 

□ PSIH (developer)^ ^^CK ^SILh 4"-7l 7II0IM HHS (100)21 HIS7I- 3^711^21 (iKHI St^ 
013 HI71SCT SWE SQ. 

U121 S ITS OH [[fg e!JS 5AIS-XI2I Hli= B" 43 °1 Dl^H S§3"H^ HI ^01 

saoi aa. 

3EI2, 4S!2| Dfia^£g ^§ iEAISXIM HI£tMI SiOlAl SHIAI 1' 4= S!^ 71101^ HHS2J ^'^g 

°-^oii 2iti- igg hi 2 s^#3 ii/Eaiej Ai-gsioi tiioim HHile as^t ti-ci-. 

Ett, 471 7II0IM HHS 42J HI 2 S^S# HI7IS17I ?|«H assf2| nnEiy# UIOlEi HHS21 ± 
AI-2J ifly^ a 2i/Eai3 2^^0113 471 711 01 S HHSM Mh:S|-7| 9ltJ- HI 2 

^S(i^/Eai3 Hi7ishoi< 471 tdoim ma 4^08= tiioim ggst eg y- 

71, SSOilA-l 4'^g^OII 2|*i- TflOlM HH£!2| ^4S »7aoFaQ. 

E*t, g ITS Oil [Cfg iAISXI^ this ^21- Efll3 S^212J S§2| =313 

S§ aggaf s§og ei-Q, = y tKS=0| E5II3 3= 4*-"0flAi S^Sfe 201 OltJ, E3I 
3 2^21 =3 i^^m SM =3S= SI-7II SD. 



OISK gSH LHg= 991 a gj-goj IAIS-XI2J HI2SS2I- HI2S§2| s gi 4'sEJ'Cl . 

E 6a LHAI E 6dS E 5d2J VI-VI°S Alg 33 21 SSs EAI«> SSESAH, 4"s*> B E k 3 

2| HI 1 ^AIOIIOII [QE °-*!§ SAIS!-7:|2| HISSSs 4"HIS| QA| gSS13 Cl-gil- SQ. 

3751, E 6a^ 7I5|-(1) 40j| HI 1 5*foH2 HI 1 D^3S IHEiyShOI 7U0IM HHS(100)s S 

4Sfe 3711 a EAISH1 

471 7II0IM HH^(100)S 7^*J-0| &¥0Ih71I S^tS 301 UI-B^ShQ. 
E 6b^ E>EX-Il#e *4Sh^ 370 M EAIS1I2 SJCK 

37H, TilOie HH<y(100) 4"¥ a irgg! 7IS(1) 23011 3*1 7)101 M ^3^(150), ^4 
BJ-ES||*(152), M£l S.fEHI#(154), HI 2 S^g(156)g RAICHS g^§Hl HI 2 0^33 III Ely SI- 
01, 01 01 El HH2^(104)2|- 7)|0|M HH2 ^2^(106)1 §4*C|-. 01 [ID, 471 IHEiyS HI 2 g^f(104, 
106)M D^35 S101 g^i &Ex-lls(154)M ^ Sfe S§M SAKHI tj-Q. 471 g^s 
2>EX|fi(154)2| 6|2|-S EAIEIXIS Sf2MI3 ^*|g iA12| tm^m S4SI-7I SltJOID-. 

471 7)1 DIM HHS ^2^(106)^ 471 71I0IM UH2 (100)01 ^^SgOII 2JSH £4EI^ 2g &AIS) 
71 ?!«!■ 13^(150)1 ^4S)7| ?l*mia. 471 7II0IM HH^(IOO) 42J igsf ^4 ggs £ 6 cO)|Al 
4sS.HU-. 



E 6c^ HI 2 0)^:30)1 2JSH IBEiyg! OIOIE1 BHd^(104) a 7)1 01 M HHd MS^(106)E) 715 230)1 
§X) asej-(158)s g*loHl HI 3 Q[±3.0\\ 2|5H DI0IE1 HHd fi25f( 160)21 EM3 2^ B3:° 1 -(162) 
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m 471 HI 3 014:3 SgOIIAl 4' HI 3 3 01 01 Ei HH2(112)2| 2 ^01 1SEID), Q?\ Cfl 01 Ef 

HH2 a25|(160)s Ci]0 | Ei HH2¥(104)2| *aQ g EH g EH Ely El 711 SD. 

E£h 47| HI 3 014;3SgOIIAl 4'^ El£ ^ ¥M£g Life 4= StD. ^, A' S321 C S°<0| 

32301, sissies ^2i-a §4°s gssi3, a' s^s sss>-(i58)2i ^ 

&Esll»(152) a 711 01 e ggeff 150)01 MAIM ^|2| E|0| S|§S)££ 715(1)01 ir^S Se)0|3, C g 
2)S MS^(I58)21 HI 2 =^#3 71I0IM HH2 M±^(106)E1 M£g S £4= e.lEills(154, 152)0| 6} 
21- EICH SlgsjHS 7II0IM gSejOl ingsj gejOID. 

^, Cl-AI £3§13, A' S°12|- C S°<£ SAIOil £jZj- EIDI *!4EI^ S°1£S, C 330)1 sl§3°S 7|| 

om m^oi icg^ ois^ c g^ej ^ aioo hi 2 ^soi ^ eitii ei^qi, 01 tin, hi 2 

01 3 m^m ssa tiioie 13^-21 s-xi§pi hhsoid. 

DDAI, 4"7| 7)|0|M HH2(100) 40)|£- S|g*1£S mm §gs|( 150)01 y/TIIElO) ggCHIAl 

4= SJ^ 711 01 M HH 4! (100)21 icgOII 2J£i- 7II0IM UH4d (100)2) £41 «WII> h 4- SID. ^, E 6b21 HI 

2 014:3 3§0)| 215H HHEiyS HI 2 S^OUI 471 HI 2 4^011 HI 3 01^:3 ggOfl °\tt 
2HSf HI Sit!" C ge? g, 5lg5j°g 7II0IM §3301 itSS 3301 £!D. 

El Bd^ HI 4 014:3011 2JSI 214:2^(1 16)M S4sfe 3711 M EAItJ- ESOID. 

471 214:23(116)£ H i=2140l i?4^ fSE33^i AlgSl^QI, g 1*321 UhB-S]*}- 4'AI0I|0||A1 
= 3M-S3-^AIOIE(IZ0)M AlgtJ-Q. 

49I 214:2^(116)^ 7)|0|M HHd(100)21 4:g 33 2bHS El 711 *!45l=IHI, 0|£ 4i£E|X| 7HIHAIE) 
M *!S317I SI*TOID. ^, 471 7)1 01 M HH 4! (100)21 471 21±2^i( 116)01 £bflSS§ ^MOI ££EIX| 
7HIHA|E1(S)71 El= 20ID. 471 4:£E|7;i 7HuHA|E)(S)^ 7)|0|M HH2(100)M H 3^25 §13 114:23 
3(116)# El 5101 2301 ^4EI3, 471 71101 e HH2(100)21 214:23(116) A10|D)| 7HHIS 

7)I0|E §33(150)8 °2#£g 5101 ?g=!D. 

E E5d2) VII-VII^S 7:iS 33 g EA|*? eSES^, 21^3^(116)21 EE)I3 3^(108) 

21 EAItf E301Q. 

4^1 S14;S^(114)21 =312! 2^(108)2) S^S =313 Se}§(114)M eSH OI^QXI^CII, 4 h 7| =31 

3 5 E -*!S(114)2J §gH £ 6c2| H| 3 014:3 SSOIIAI SSEID1, 3 S2|£ C S^OI SQ. g, 4^1 
E3I3 ^S)S(114)2| Sl^M TWOm ^ 3 5|(150)0| «EH0|3, 514:2^(116)21 =313 
*R(108)2| =3S* ^, Z ^^0)1 A| =3S#0| OI^CHSD. COEIAI, 471 tl4:2 = (1 16)21 = 
313 3^(108)2121 S^32| gOI^ 4^1 E3I3 5^(114)2) #312) ^010)1 SHSthD. 

3E1LK 491 =313 =^^(114)S mtl t!4:3 = (116)21 =313 2^(108)2) ™m 73*^01 =71 

1 4= Si— ES, E 8011 EAI£! E30)|A)21 gOI S*^?|g M^XITII §St ^ Sis 20IQ. 

E 8s §14:2^(116)21 =313 2^(108)2) gsj^S|3 E 5d2| 0 ^MM mUltt QE 01IM EAIt/ S 
3E0ID. 

E 8011 EAI&H1E1 g-OI tl±2^(1 16)21 =313 2^(108)01 =313 2^(108)2) #3 

21 214=2^(116)01 SsjSfe HI 1 S^S^(U)21 214:2^(116)2) 71S-X1SIE1 E3I3 2^(108)01 
t[= HI 2 2i3^(L)°S ^SS 4= SiLl. 

01 IIH, ^HISJSS 21^2^(116)21 E3I3 2^(108)21 37|S!3 S^OI gOlLIS HI 1 2=S^(U)S 
g^AITfl SStJ-^SWI, =313 2^(108)21214:2^(116)2) S^gsjg S71AI3 7J|*^ Pi! 4= S! 
Q. g, DAI gtH, HI 1 S^S^(U)2| ^01^ HI 2 S^S^(L,)2| 30IMD 1711 ^Si!D. 

E 80)1 EA|=! e^2 SEH2) MBi ^ E3I3 2^(108)21 214:2^(116)21 Etl ^SS^OI 



HI 2 ^AIDII 

5 i. h 32| HI 2 £ AIM (HI (Q# «§ 5^^)^ E 5b£J j|| 2 01^3 g§0||AI HI 2 ^^2) HHEiy &g 
Oil 3*!- 201 D. 

E 5b^ HI 2 HI 2 01±3^ III Ely SH« S!0)A|, QIOIE1 HH2^(104) a 71I0IM HH2 

aS¥(106)S HHEiy 51S1D. 47121 901 HI 2 g^#s feT7l3 E 5c E^ E 6cOIIAi21 901 C 2°) 
01 4"7|7)1 SD. ^, C S^g sIS^o^ HI 3 014:3 SSOfl 2|§HA1 711 01 M gS^C 150)01 SgEI^ 
S^OID. 

E 9z 5 5b2J SSOfl [Htl- D= ^'AlOflM EA|*J- 13E0ID. 

E 9011 EAIS H121 901 4:^|g 4:X12| iHg^(101)l HI2ISJ 2 S^Ofl HI 2 3^#(156)# *S*J- 
D. S ^S2J HI 1 ^'AIOIIOIIAI^ 71I0IM HH2 4^011 7II0IM UH2 SS^g HI 2 ^4S101 7|| 

OIM HH2 4^011 71101 M §2Sti S4S1S3U, HI 2 ^AlOIIOIIAiEl 901 214:^ 230)1 HI 2 i^ii 
S4§13, 713 230)1 ^Si 7II0IM ^35101 SSEITfl =!D. 01* Sgg £ 5 C qi* g§21 971 UHS 
(HI asjti-D. 



HI 3 ^AIOII 
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E 10^ XII 2 EH Ely CHI 5h£J- cm Nig EAItJ- 83E0IO. 

£ 10011 EAIS Hh£| g-OI 731 2 S^SM S*r«KIl HEiySKJl, QIOlEi HH*!*? (104)£l £91 QIOIEI HH2 
^(104)21 ig2!-2> OREIJII Ste* 39011 Ste S2^(155)g HgtK}. 

XII 3 £A|0||E XII I Si XII 2 £A|0I21< 301 XII 2 XII 2 D^3S EH Ely «MW SiCNAI, ±*|g 

i^HJ iHy^(IOI)^ SEAI »MSHOt *HIK 

01$ sgg e 5chj oi$ sgii iJ9i m^ofl a £gs gef»KQ. 



S US^l fe'AIOHMS 2!|g 5AIS-XI1 X||SHf 3? Q|-g2h Ifg E go) oiq 
SHU, S ^S^J g AIM MOD [[IM «jg £A|§*|2| XH5&B0II °lo» 5«g SAIgxIM M*m 3^ 4£!°l 

^ MgHXteEl ?IS!-# 4S°| Dte3S ^?Stf 4= 2J7I ttH^WI. Dte-§EI3HS 3SJ- 4M ?te 

«n. ^g sai^w xii™ gg°i nig ojsii s^raia snpi- siq. 

HSU, 432J Ote3 S§£S *!g IAI3*ie M*ftt?\ (Ifl^OII «H 4 Si= 7H0IM bH>32J 

2 g^it as5f°£ Ai-gshoi Tiioim mm\ mm^sm. mm isem §3aiu°£ a*a tuoim 

HH2S i|^g9Hos^E1 Mi^ 4 2J= ggOl 2iQ. 

CkStM, H ITS (HI ffl-g °-*Jg £A|§x|£ £te2^2|- E3I3 2^2|°| #g£g S*AmsS 

w, w=?mw s?wm 4= sis ggoi hq. 

CdiinL =SS=Oil BJtJ- EEII3 2=21- Ste2^2hB| gsjT^S p 0 | 7 | o| SB c a |oj Sh 
^2^01 2*3^ ^?IM g^AITII S^XItKll ggOl 2tQ. 

H£ffiH. £ 4'AIOJIMOII Hie 5!Jg lAlgxl^ QIOIEI HHd^l t!gAI Ss^BJ IflEiySJJ- =A|(HI 

Sg*»-°S<WL aiOl El HH22J £ =1 S°|M ill" 4= 2^ ggOl SIP-. 

M=?*Z 1. ^b|S|-= XII 1 E>9)|2|-; 

6,^1 y\B 4011 xii i s^se s*miJ2 xii i oteas iHEiysioi ?hoim hh2# sst^ xo 2 btii 

91: 

u?\ mm HHdioi §gg ^ib^i ssoii §^i thoim ej-Eifls, m=m sj-exiis, hi 2 

RAICHS SSfSfe HI 3 EP1I2J-; 

491 Xll 2 2^§i XH 2 OteBS IHEiySI-DI mm HH^ MS^ §J QIOIEI HH2¥£f SJ-EJII XH^S 
SS3IS XII 4 e?12h; 

691 XII 2 OteHS SHEiy=J XII 2 ^# ^ej 23011 1*1 fiS^M S*TSfe XII 5 B7ll£f; 

491 XII 3 OteBS 491 WS^m S3, 491 QIOIEI UHi!¥ 4t(HI QIOIEI HH22I- ii D J £ 

BUS] 2^21 lEiy9|3, SAIOII 491 7II0IM HHflai- Sj EQ12J 2^2J g^2S EIIEiy 

a asef 73121^ ^zi- ska qioiei uH£!2h si saiei e^w «goi^ xii 6 e?n 

491 QIOIEI HHd2h SJ Eai°! 23011 E22^S XII 7 



491 E22^m 491 mm HH22I ^'^£1 SxlE^ «So|0| i£E|7;i ?HIIIA|Em SgSI-3, E 
M°i 2^21 S^shE^ XII 4 Ote3S lEiyslOI fte2^# SgSI— XII 8 3-711 

m Ei^fe °«g SAISxl XlteS-g . 



S 1 ?^ 2. §^*J- 12| °«g 5AISXI Xlteg-gOII 2JJH Xll^gJ ?!|g SAIgXl. 



3. §^*MOI| SiOIAI, 
491 XII 1 S^#g ^OIhCADTII °-i|g 5A|gS| XlteSfS . 



4. g^tJ- 1 E^ S7t. 1 " 3S CHJ= *!■ * h (HI SiOIAI, 

491 8 Effll^M 491 liEiy^ Xfl 1 icSS ^Ml X||7|5fe 37IIM cm Stithy ^g IAIS 

*l «5iH. 
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S^tJ- 5. 1011 SJO)AI, 

£91 CO 01 El HHd^l £71 S£sm HHEIfej oh^ HI 6 BTIKHIA) OI^OIXIS *}§ 5AIS*I HI2g- 



iS^tf 6. 1 CHI SiCHAt, 



£71 ±MEIK| ?HIHA|Ei= JflOlM HH2S H SHI, £71 7110IM UH*!^ g*)S 

e[ sm, £7i mm m&m £7i thoim una a gass n-is^ou thais tiioim §2 



g^ti- 8. 1 CHI SiOIAI, 

£7i ysai iny2i Xfl 2 s^s^j iiEiy §chi tin g^e aEasi hitis^ 

Emm cm stj-shs aia iaisxi 



9. g^th 10)1 SICHAJ, 

£71 HI 2 QI-^HCHI lEiyS HI 2 S^sS CO 01 El UH^OI SSI £71 e>ES|l M 

as HI SI*/ £71 711 01 M hh^ £^CHI tj££! ^§ lAISSI HISS'S . 



§4*t, h 10. gqitJ- 1 CHI SICHAJ, 

r £71 HI 2Dfc±30l IBEiyS HI 2 i^§§ Q|0|E1 UH<y^21- £71 gfEH iH^M HI2ISHI 
£71 QIOlEi HHd^ iSZ.^ 013 S 2 33011 «£E! sqg £A|£*| Hli^g . 



g^tf 11. g^lJ- lOfl SiOIAI, 

£71 HI 2 D^atHI 2JoH iiHEiy=! HI 2 £71 ejEifl XH^g HI2lfcJ- 7IB£2J a g<* 

CHI S£S SAIS-SI HI5&S. 



g^t* 12. §qi*M0|| SiOIAI, 

£71 HI 6 E^|2j QI0IE1 W&M ±± S Eai°! §£AI KHEiy=! fiSeff HI2IEJ- 

oj aj2| EHEiy^i HI 2 =^#01 SUSfe 32JIU- SHIsW Sfe S°!?J <= ^^og UHM. H 

EiyS HI 2 S^SOI SHI&l^ S^S 2S5tll HI 2 ^^52h £4= &E*||#0| A'^EIH, IIl|E)y=! HI 
2 5^#0| SHISWI Sfe S^S fi25fll MSI Sj £4= ^ESIglll- 7II0IM gSStf)! ajzj-E|£ °"g 
£AI£x| HISSa. 



g^?& 13. g^i>- I CHI °iCHA|, 

£71 Eai£! 2^21- £71 IkfcS^OI ga^Es £71 HI 6 3*1 (MAI £71 MS5fll Eai°! 2 = 
3f g£M 3! £4= 3#§K= Eai°! S^Sm aSSfe EWIP 5*^1^ ajs SAIS» 

Hli&S . 



g^?t> 14. 13CHI SiOIAI, 

£71 Eai2! 2^21- SKiS^SI S^s ^| c a |oj Eai°J S^g-g mti £71 

E3I2! SBJS2J LH3CHI icflg Eaffl g=sj ^^2^ g^Sh^ 0 JJg SA|§A| fl|S»BJ. 



g^t!- 15. 1 CHI SiCHAI, 

£71 Eaiej 3^2f ±1-^3 =S £71 Eai°J 3^21 tfiS^OI S^ofe ^M^J HI 1 3 

321 £71 5hi£!^2| MB2I- £71 Eai°! 3^01 Rxm= ¥M2J HI 2 S^EJ = 3H2J STIIS^og 
UM 4= Si^ffl, £71 HI I 3^2J =a|oj g=oj ^ 0! - av 7 | ^| 2 S«2J EEH2J S^2| ^0|MQ ?i 
1012! °-!J§ aAI§X| HI2S-S. 
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